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(54) ANISOTROPIC, ELECTRICALLY CONDUCTIVE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an anisotropic, electrically conductive film, which can 
be produced by curing for a short time at a low temperature and is excellent in processability, 
transparency, adhesiveness and durability, and in which the conductivity in thickness direction 
and the insulation in plane direction are both maintained even after it has been allowed to 
stand under a high temperature atmosphere for a long time. 

SOLUTION: In an anisotropic, electrically conductive film, wherein an adhesive contains 
electrically conductive particles dispersed therein and electrical conductivity is caused in 
thickness direction by applying a pressure in the direction, the adhesive comprises (A) an 
ethylene-vinyl acetate copolymer , (B) a copolyme r of ethylene, vinyl acetate and a n acrylate , 
and/or meth acrylate monomer , (C) a copolymer of ethylene, vinyl acetate and maleic acjd 
and/or maleic anhydride , (D) a copolymer of ethyl ene, an acrylate and/or methacrylate 
monomer and maleic acid and/or m aleic anhydrid e, and (E) an ionomer resin wherein 
molecules of an ethylene-methacrylic acid copolymer are bonded between them through a 
metal ion, as main components, and further comprises (F) an acrylic monomer. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is infixed between the circuits which carry out phase 
confrontation, and it relates to the anisotropy electric conduction film which gives conductivity only in 
the thickness direction used for the purpose which carries out adhesion immobilization of between these 
circuits while it connects between circuits through a conductive particle by pressurizing and heating 
between circuits. 
[0002] 

[Description of the Prior Art] An anisotropy electric conduction film forms the anisotropy electric 
conduction film among various terminals including [ when connecting the ITO terminal formed on the 
flexible printed circuit board (FPC) or the glass substrate of TAB and a liquid crystal panel ] 5 and while 
this pastes up between these terminals, when joining electrically, it is used. 

[0003] The anisotropy electric conduction film made the adhesives which generally use an epoxy system 
or phenol system resin, and a curing agent as a principal component distribute a conductive particle, and 
the thing of a 1 liquid type heat-curing mold is becoming in use as adhesives from points, such as 
facilities on use, especially. Moreover, since the connection dependability stabilized also under high- 
humidity /temperature is acquired as an anisotropy electric conduction film, bond strength is 
strengthened by various approaches. 

[0004] However, the anisotropy electric conduction film using a conventional epoxy system or phenol 
system resin had low adhesion, and its workability was bad. 

[0005] This invention is what has improved the above-mentioned situation, and it is hardened at low 
temperature for a short time, and it is good, and crosslinking density is high, and it aims to let 
workability offer the anisotropy electric conduction film excellent in endurance. 
[0006] 

[The means for solving a technical problem and the gestalt of implementation of invention] This 
invention comes to distribute a conductive particle in adhesives in order to attain the above-mentioned 
purpose. It is. the anisotropy electric conduction film with which conductivity is given in the thickness 
direction by pressurizing in the thickness direction — Said adhesives The (A) ethylene-vinylacetate 
copolymer, (B) ethylene, vinyl acetate, an acrylate system, and/or a copolymer with a methacrylate 
system monomer, (C) A copolymer with ethylene, vinyl acetate, a maleic acid, and/or a maleic 
anhydride, (D) A copolymer with ethylene, an acrylate system and/or a methacrylate system monomer, a 
maleic acid, and/or a maleic anhydride, And the anisotropy electric conduction film which uses as a 
principal component the polymer chosen from the ionomer resin which combined between the 
molecules of a (E) ethylene-methacrylic-acid copolymer with the metal ion, and is characterized by 
being the heat or photoresist adhesives which comes to add (F) acrylic monomer further is offered. 
[0007] The anisotropy electric conduction film of this invention uses the above-mentioned polymer as a 
principal component as adhesives, and since it is the heat or photoresist adhesives which added the 
acrylic monomer which does not contain a reactant high epoxy group further, it has the following 
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features. 

(1) Demonstrate the property of an anisotropy electric conduction film effectively after carrying out long 
duration maintenance under an elevated temperature* and excel in endurance. 

(2) Repair nature is good. 

(3) Transparency is good. 

(4) Conventionally, compared with elegance, it is stabilized and demonstrate a high adhesive property. 

(5) By using the film which used said transparent polymer as the raw material, the light transmission 
nature in the case of electrode positioning is good. 

(6) Moreover in low temperature, it can harden in a short time, and workability is good. 

(7) Although the conventional articles, such as an epoxy system, needed heating of 150 degrees C or 
more, hardening adhesion is possible below especially 120 degrees C, and since it can also consider as 
UV hardenability, 130 degrees C or less also of hardening adhesion at low temperature are also still 
more possible according to this invention. 

(8) Although the anisotropy electric conduction film of an epoxy system and a phenol system used 
conventionally does not have adhesiveness, a film is tacking-meal-hard, and tends to separate in 
adhesion in an electrode and workability is bad, since the anisotropy electric conduction film of this 
invention has the high adhesion at the tacking time, its workability is good. 

[0008] Hereafter, lessons is taken from this invention and it explains in more detail. The anisotropy 
electric conduction film of this invention uses as a principal component the polymer which is made to 
come to distribute a conductive particle and is chosen from following (A) - (E) as adhesives in this case 
into adhesives, and what added the acrylic monomer which does not contain an epoxy group further is 
used for it. 

(A) Ionomer resin which combined between the molecules of a (Copolymer E) ethylene-methacrylic- 
acid copolymer with copolymer (D) ethylene with copolymer (C) ethylene with ethylene-vinylacetate 
copolymer (B) ethylene, vinyl acetate, an acrylate system, and/or a methacrylate system monomer, vinyl 
acetate, a maleic acid, and/or a maleic anhydride, an acrylate system and/or a methacrylate system 
monomer, a maleic acid, and/or a maleic anhydride with the metal ion [0009] When using an ethylene- 
vinylacetate copolymer as said polymer, it is desirable still more desirable that it is 10 - 50 % of the 
weight, and the vinyl acetate content of an ethylene-vinylacetate copolymer is 1 5 - 45 % of the weight. 
If sufficient degree of cross linking is not obtained but it, on the other hand, exceeds 50 % of the weight 
when carrying out bridge formation hardening at the time of an elevated temperature, if vinyl acetate 
content is lower than 10 % of the weight, the softening temperature of resin will become low, storage 
becomes difficult, and it is a problem practically. 

[0010] Moreover, when using a copolymer with ethylene, vinyl acetate, an acrylate system, and/or a 
methacrylate system monomer as said polymer, it is desirable still more desirable that it is 10 - 50 % of 
the weight, and the vinyl acetate content of this copolymer is 14 - 45 % of the weight. If sufficient 
degree of cross linking is not obtained but it, on the other hand, exceeds 50 % of the weight when 
carrying out bridge formation hardening at the time of an elevated temperature, if vinyl acetate content 
is lower than 10 % of the weight, the softening temperature of resin will become low, storage becomes 
difficult, and it is a problem practically. Furthermore, it is desirable still more desirable that it is 0.01 - 
10 % of the weight, and the acrylate system of this copolymer and/or the content of a methacrylate 
system monomer are 0.05 - 5 % of the weight. If the content of this monomer is lower than 0.01 % of 
the weight, the improvement effect of adhesive strength will fall, and on the other hand, if it exceeds 10 
% of the weight, workability may fall. 

[001 1] As an usable acrylate system and/or a methacrylate system monomer, it is the monomer chosen 
from acrylic ester or a methacrylic ester system monomer, and the ester of an acrylic acid or a 
methacrylic acid, and carbon numbers 1-20 and the permutation fatty alcohol which has substituents, 
such as unsubstituted [ of 1-18 ] or an epoxy group, especially is desirable, for example, a methyl 
acrylate, a methyl methacrylate, an ethyl acrylate, ethyl methacrylate, glycidyl methacrylate, etc. are 
mentioned. 

[0012] Furthermore, when using a copolymer with ethylene, vinyl acetate, a maleic acid, and/or a maleic 
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anhydride as said polymer, it is desirable still more desirable that it is 10 - 50 % of the weight, and the 
vinyl acetate content of this copolymer is 14 - 45 % of the weight. If sufficient degree of cross linking is 
not obtained but it, on the other hand, exceeds 50 % of the weight when carrying out bridge formation 
hardening at the time of an elevated temperature, if vinyl acetate content is lower than 10 % of the 
weight, the reinforcement and endurance of a glue line will serve as the inclination to fall remarkably. 
Furthermore, it is desirable still more desirable that it is 0.01 - 10 % of the weight, and the content of the 
maleic acid of this copolymer and/or a maleic anhydride is 0.05 - 5 % of the weight. If this content is 
lower than 0.01 % of the weight, the improvement effect of adhesive strength will fall, and on the other 
hand, if it exceeds 10 % of the weight, workability may fall; 

[0013] When using a copolymer with ethylene, an aery late system and/or a methacrylate system 
monomer, a maleic acid, and/or a maleic anhydride as said polymer, it is desirable still more desirable 
that it is 10 - 50 % of the weight, and the content of the aery late system monomer of this copolymer is 
14-45 % of the weight. If sufficient degree of cross linking is not obtained but it, on the other hand, 
exceeds 50 % of the weight when carrying out bridge formation hardening at the time of an elevated 
temperature, if the content of an aery late system monomer is lower than 10 % of the weight, the 
reinforcement and endurance of a glue line will serve as the inclination to fall remarkably. Furthermore, 
it is desirable still more desirable that it is 0.01 - 10 % of the weight, and the content of the maleic acid 
of this copolymer and/or a maleic anhydride is 0.05 - 5 % of the weight. If this content is lower than 

0. 01 % of the weight, the improvement effect of adhesive strength will fall, and on the other hand, if it 
exceeds 10 % of the weight, workability may fall. 

[0014] In addition, what was mentioned above, and the same thing are mentioned as an aery late system 
and/or a methacrylate system monomer. 

[0015] When using the ionomer resin (henceforth "ethylene-methacrylic-acid ionomer resin") which 
combined between the molecules of an ethylene-methacrylic-acid copolymer with the metal ion as said 
polymer, it is desirable still more desirable that it is 1 - 30 % of the weight, and the methacrylic-acid 
content of this resin is 5 - 25 % of the weight. If methacrylic-acid content is lower than 1 % of the 
weight, the ion bridge formation effectiveness will fall, as a result the fall of adhesive strength is caused, 
and on the other hand, if it exceeds 30 % of the weight, the remarkable fall of workability may be 
caused. 

[0016] Moreover, as a metal ion used for this ethylene-methacrylic-acid ionomer resin, metal cations, 
such as sodium, zinc, magnesium, and a lithium, are mentioned, it is desirable still more desirable that it 
is 5 - 80%, and the ionization degree by the metal ion is 7 - 70%. If transparency falls remarkably that an 
ionization degree is less than 5% and it exceeds 80%, the remarkable fall of workability may be caused. 
[0017] The acrylic monomer which does not contain an epoxy group and a silicon atom in the 
anisotropy electric conduction film of this invention for the workability that it can moreover harden in 
low temperature in a short time is added. 

[0018] As an usable acrylic monomer, for example Isoamyl acrylate, Laurylacrylate, stearylacrylate, 
butoxy ethyl acrylate, Ethoxy diethylene-glycol acrylate, methoxy triethylene glycol acrylate, Methoxy 
polyethylene-glycol acrylate, methoxy dipropylene glycol acrylate, Phenoxy ethyl acrylate, phenoxy 
polyethylene-glycol acrylate, Tetrahydrofurfuryl acrylate, isobornyl acrylate, 1-hydroxyethyl acrylate, 
iso octyl acrylate, iso millimeter still acrylate, Isostearyl acrylate, 2-ethylhexyl diethylene glycol 
acrylate, 2-hydroxy butyl acrylate, polytetramethylene glycol diacrylate, EO denaturation 
trimethylolpropane triacrylate, perphloro octylethylacrylate, Trimethylolpropane triacrylate, EO 
denaturation trimethylolpropane triacrylate, A pentaerythritol thoria chestnut rate, pentaerythritol 
tetraacrylate, Dipentaerythritol hexaacrylate, a neopentyl glycol acrylic-acid benzoate, Triethylene 
glycol diacrylate, polyethylene-glycol diacrylate, Neopentyl glycol diacrylate, 1,6-hexanediol diacrylate, 

1, 9-nonane diol diacrylate, dimethylol tricyclodecane diacrylate, etc. are mentioned. 

[0019] as these acrylic monomers, at least one of sorts of these is independent - or it mixes and uses - 
having — usually — said polymer 100 weight section — receiving — 0.1 - 60 weight section - desirable — 
1 - 30 weight section — 1-25 weight section addition is carried out still more preferably, and it is used. If 
fewer than the 0.1 weight section, desired workability will not be acquired, but adhesive strength may be 



http : //www4 . ipdl . inpit . go j p/cgi-bin/tran_web_cgi__ej j e 9/7/07 



•JP,10-273540,A [DETAILED DESCRIPTION] 



Page 4 of 1 1 



reduced when [ than 60 weight sections ] more. 

[0020] As a conductive particle used for this invention, as long as it is a good conductor electrically, 
various things can be used. For example, resin or ceramic powder covered with metal fine particles, such 
as copper, silver, and nickel, and such a metal can be used. Moreover, there is especially no limit also 
about the configuration, and the configuration of arbitration, such as the shape of scaphocerite, 
arborescence, a grain, and a pellet type, can be taken. 

[0021] In this invention, as for the loadings of a conductive particle, it is desirable that it is 0.1 to 15 ' 
capacity % to said polymer, and, as for mean particle diameter, it is desirable that it is 0.1-100 
micrometers. A conductive particle condenses and it stops thus, connecting too hastily between the 
adjoining circuits by specifying loadings and particle size. 

[0022] Although organic peroxide or a photosensitizer can be used for hardening of the anisotropy 
electric conduction film of this invention, when hardenability adhesives are thermosetting adhesive, 
organic peroxide is usually used, and when hardenability adhesives are photoresist adhesives, a 
photosensitizer is usually used. 

[0023] Although all are usable if it decomposes at the temperature of 70 degrees C or more and a radical 
is generated as organic peroxide added for hardening of the anisotropy electric conduction film of this 
invention, a thing 50 degrees C or more has the desirable decomposition temperature of half-life 10 
hours, and it is chosen in consideration of membrane formation temperature, preparation conditions, 
hardening (lamination) temperature, the thermal resistance of adherend, and storage stability. 
[0024] As usable organic peroxide, for example 2,5-dimethylhexane-2,5-dihydroperoxide, 2, the 5- 
dimethyl -2, 5-di-tert-butyl peroxide hexyne -3, di-t-butyl peroxide, T-butyl cumyl peroxide, 2, the 5- 
dimethyl -2, 5-di-tert-butyl peroxide hexane, Dicumyl peroxide, alpha, and alpha'-bis(t-butyl PAOKI 
seesaw propyl) benzene, n-butyl -4, 4 , -bis(tert-butyl peroxide) valerate, 1 and l-bis(tert-butyl peroxide) 
cyclohexane, 1, and 1 -screw (tert-butyl peroxide) - 3, 3, 5-trimethylcyclohexane, T-butyl 
peroxybenzoate, benzoyl peroxide, t-butyl peroxyacetate, Methyl ethyl ketone peroxide, 2,5- 
dimethylhexyl-2,5-bisperoxybenzoate, Butyl hydroperoxide, p-menthonaphtene hydroperoxide, P- 
chlorobenzoyl peroxide, hydroxy heptyl peroxide, Chloro hexa non peroxide, octanoyl peroxide, 
decanoyl peroxide, Lauroyl peroxide, cumyl peroxy octoate, SAKUSHI nick acid peroxide, Acetyl 
peroxide, tert-butyl peroxide (2-ethylhexanoate), m-toluoyl peroxide, t-buthylperoxy isobuthylate, 2,4- 
dichlorobenzyl peroxide, etc. are mentioned, as organic peroxide, at least one of sorts of these is 
.independent - or it is mixed and used, and 0.1-10 weight section is usually added and used to said 
polymer 100 weight section. 

[0025] As a photosensitizer (photopolymerization initiator) added for hardening of the anisotropy 
electric conduction film of this invention, a radical photopolymerization initiator is used suitably. A 
benzophenone, methyl o-benzoylbenzoate, 4-benzoyl-4'-methyl diphenyl sulfide, an isopropyl thioxan 
ton, diethylthio xanthone, 4-(diethylamino) ethyl benzoate, etc. are usable as a hydrogen length cutting 
die initiator among radical photopolymerization initiators. Among radical photopolymerization 
initiators, as an intramolecular cleavage mold initiator moreover, as the benzoin ether, the benzoyl 
propyl ether, benzyl dimethyl ketal, and an alpha-hydroxyalkyl phenon mold 2-hydroxy - 2-methyl-l- 
phenyl propane- 1 -ON, 1 -hydroxy cyclohexyl phenyl ketone, Alkyl phenylglyoxylate and a diethoxy 
acetophenone again as an alpha-amino alkyl phenon mold The 2-methyl-l-[4-(methylthio) phenyl]-2- 
morpholino propanone -1 and the 2-benzyl-2-dimethylamino-l-(4-morpholinophenyl) butanone -1 are 
used for acyl phosphine oxide etc. again, as a photosensitizer, at least one of sorts of these is 
independent - or it is mixed and used, and 0.1-10 weight section is usually added and used to said 
polymer 100 weight section. 

[0026] On the anisotropy electric conduction film of this invention, it is desirable to add a silane 
coupling agent as an adhesion promoter. As a silane coupling agent, a vinyl tris (beta-methoxyethoxy) 
silane, Gamma-methacryloxpropyl trimethoxy silane, vinyltriacetoxysilane, Gamma- 
glycidoxypropyltrimetoxy silane, gamma-glycidoxy propyltriethoxy silane, beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, One sort or two sorts or more of mixture, such as vinyl trichlorosilane, gamma- 
mercapto propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, and N-beta-(aminoethyl)- 
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gamma-aminopropyl trimethoxy silane, is used. 0.01 - 5 weight section is usually enough as the addition 
of thes e silane coupling agents to said polymer 100 weight section. 

~]^027]^)n the anisotropy electric conduction film of this invention, an epoxy group content compound 
VarrBSrurther added as a n adhesion promoter . As an epoxy group content compound, triglycidyl tris (2- 
hydroxy ethyl) isocyanurate, neopentyl glycol diglycidyl ether, 1, 6-hexanediol diglycidyl ether, allyl 
glycidyl ether, 2-ethylhexyl glycidyl ether, phenyl glycidyl ether, phenol (EO)5 glycidyl ether, p-t- 
buthylphenyl glycidyl ether, adipic-acid diglycidyl ester, phthalic-acid diglycidyl ester, glycidyl 
methacrylate, butyl glycidyl ether, etc. are mentioned. Moreover, the same effectiveness can be acquired 
"Hfe^5 r Srioy^izing the polymer containing an epoxy group. These epoxy group content compounds are 
used as one sort or two sorts or more of mixture, and 0.1 - 20 weight section is usually enough as the 
addition to said polymer 100 weight section. 

[0028] The compound which has an acryloxy radical, a meta-chestnut ROKISHI radical, or an allyl 
group in this invention for amelioration of the physical properties (a mechanical strength, an adhesive 
property, an optical property, thermal resistance, moisture resistance, weatherability, bridge formation 
rate, etc.) of the anisotropy electric conduction film of this invention or accommodation can be added. 
[0029] A cyclohexyl radical, a tetrahydrofurfuryl radical, an aminoethyl radical, 2-hydroxyethyl radical, 
3-hydroxypropyl radical, a 3-chloro-2-hydroxypropyl radical, etc. are mentioned other than an alkyl 
group like [ an acrylic acid or a methacrylic-acid derivative, for example that ester, and an amide are the 
most common, and / as ester residue ] methyl, ethyl, dodecyl, stearyl, and lauryl as a compound with 
which this purpose is presented. Moreover, ester with polyfunctional alcohol, such as ethylene glycol, 
triethylene glycol, a polypropylene glycol, a polyethylene glycol, trimethylol propane, and 
pentaerythritol, is used similarly. As an amide, diacetone acrylamide is typical. As a polyfunctional 
bridge formation assistant, a triaryl SHIANU rate, triallyl isocyanurate, diallyl phthalate, diallyl 
isophthalate, maleic-acid diaryl, etc. are mentioned as a compound which has acrylic acids, such as 
trimethylol propane, pentaerythritol, and a glycerol, or methacrylic ester, and an allyl group, these 
compounds — as one sort or two sorts or more of mixture — said polymer 100 weight section — receiving 
— usually -0.1 - 50 weight section - 0.5-30 weight section addition is carried out preferably, and it is 
used. When 50 weight sections are exceeded, the workability and membrane formation nature at the 
time of preparation of adhesives may be reduced. 

[0030] In addition, on the anisotropy electric conduction film of this invention, hydrocarbon resin can be 
added in adhesives for the purpose of improvement, such as workability and lamination, again. In this 
case, any of a natural resin system and a synthetic-resin system are sufficient as the hydrocarbon resin 
added. By the natural resin system, rosin, a rosin derivative, and terpene system resin are used suitably. 
With rosin, gum system resin, tall oil system resin, and wood system resin can be used. As a rosin 
derivative, hydrogenation, ununiformity-izing, a polymerization, esterification, and the thing that carried 
out metal chlorination can be used for rosin, respectively. By terpene system resin, terpene phenol resin 
besides terpene system resin, such as an alpha pinene and beta-pinene, can be used. Moreover, dammar, 
KOBARU, and a shellac may be used as other natural resin. On the other hand, by the synthetic-resin 
system, petroleum system resin, phenol system resin, and xylene system resin are used suitably. By 
petroleum system resin, aliphatic series system petroleum resin, aromatic series system petroleum resin, 
alicycle group system petroleum resin, copolymerization system petroleum resin, hydrogenation 
petroleum resin, pure monomer system petroleum resin, and cumarone indene resin can be used. 
Alkylphenol resin and denaturation phenol resin can be used by phenol system resin. Xylene resin and 
denaturation xylene resin can be used by xylene system resin. 

[0031] Although the addition of said hydrocarbon resin is chosen suitably, the 1 - 200 weight section is 
the 5-150 weight section desirable still more preferably to said polymer 100 weight section. 
[0032] An antioxidant, an ultraviolet ray absorbent, a color, processing aid, etc. may be used for this 
invention besides the above additive in the range which does not cause trouble to the purpose of this 
invention. 

[0033] In order to obtain the anisotropy electric conduction film of this invention, a bridge formation 
assistant, a silane coupling agent, and an epoxy group content compound are further added if needed to 
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the cross linking agent (organic peroxide and/or photosensitizer) which generates a radical by the heat or 
light mentioned above, and said polymer which is a principal component, and the acrylic monomer 
which does not contain a conductive particle and an epoxy group further is blended. 
[0034] After the anisotropy electric conduction film of this invention mixes said polymer to the acrylic 
monomer and homogeneity which do not contain the above-mentioned additive, a conductive particle, 
and an epoxy group and kneads it with an extruder, a roll, etc., it can be formed in a predetermined 
configuration by the forming-membranes methods, such as a calendering roll, T-die extrusion, and an 
inflation. In addition, on the occasion of membrane formation, it is the purpose for making easy 
blocking prevention and sticking by pressure with adherend etc., and embossing may be performed. 
[0035] moreover, the heat after making homogeneity dissolve each constituent in the solvent which does 
not affect a member (separator) at all, applying to homogeneity on the surface of a member (separator) 
and carrying out temporary sticking by pressure of other adherends (polyimide, copper foil, etc.) - or 
photo-curing can be carried out. 

[0036] As hardening conditions in the anisotropy electric conduction film of this invention, although it 
is dependent on the class of organic peroxide to be used, 70-170 degrees C, in the case of heat curing, it 
is 70-150 degrees C preferably, and it is usually 20 seconds - 60 minutes preferably for 10 seconds to 
120 minutes. 

[0037] Moreover, in the case of the photo-curing using a photosensitizer, many things which emit light 
to ultraviolet - a visible region as the light source can be adopted, for example, extra-high voltage, high 
pressure, a low pressure mercury lamp, a chemical lamp, a xenon lamp, a halogen lamp, the Mercury 
halogen lamp, a carbon arc lamp, an incandescent lamp, laser light, etc. are mentioned. Although 
irradiation time does not generally have ********** by the class of lamp, and the strength of the light 
source, it is dozens of seconds - about dozens of minutes. 

[0038] Moreover, for promotion of hardening, a layered product may be beforehand warmed at 40-120 
degrees C, and ultraviolet rays may be irradiated at this. 

[0039] In this case, although conductivity arises in the pressurization direction (the film thickness 
direction) in the pressurization at the time of the above-mentioned adhesion, this welding pressure is 
selected suitably and it is usually desirable [ welding pressure ] to consider as the welding pressure of 
10-30kg/cm2 especially 5-50kg/cm2. 

[0040] In addition, especially the anisotropy electric conduction film of this invention has lOohms or 
less of conductivity 5ohms or less in the film thickness direction, and, as for especially resistance of the 
direction of a field, it is desirable that it is 109ohms or more 106ohms or more. 
[0041] Moreover, while the anisotropy electric conduction film of this invention is used for the same 
application as the conventional anisotropy electric conduction film, such as being used for connection 
between various terminals, such as connection between FPC, TAB, and the ITO terminal on the glass 
substrate of a liquid crystal panel, and the structure of cross linkage is formed at the time of hardening, a 
high adhesive property, especially the outstanding adhesion with a metal and the outstanding endurance, 
and thermal resistance are obtained. 
[0042] 

[Example] Hereafter, although an example and the example of a comparison explain this invention still 
more concretely, this invention is not restricted to the following example. 

[0043] [Exampl e 1} The 15 % of the weight solution of toluene of an ethylene- vinylacetate copolymer 
(URUTORASEN 710 by TOSOH CORP., 28 % of the weight of vinyl acetate content) is prepared, and 
it is 1 weight section, 1, and 1 -screw (tert-butyl peroxide) about trimethylolpropane triacrylate to the 
ethylene-vinylacetate copolymer 100 weight section. - The 0.5 weight section was carried out for 3, 3, 
and 5-trimethylcyclohexane, 0.5 weight section addition of the 2.0 weight sections and the gamma- 
methacryloxpropyl trimethoxy silane was carried out for g lvcidvl methacrvlate . and it fully mixed. 
Furthermore, 4 capacity % mixing of a Fukuda Metal Foil & Powder real ball-like copper grain child 
(particle size of 3.8 micrometers) was done to the ethylene-vinylacetate copolymer, this was applied by 
the bar coating machine on the Pori terephthalic-acid ethylene which is a separator, and the film with a 
width of face [ of 5mm ] and a thickness of 15 micrometers was obtained. 
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[0044] [Example 2] The 1 5 % of the weight solution of toluene of an ethylene-vinylacetate copolymer 
(URUTORASEN 750 by TOSOH CORP., 32 % of the weight of vinyl acetate content) was prepared, to 
the ethylene-vinylacetate copolymer 100 weight section, 4 weight sections and benzoyl peroxide were 
carried out for dipentaerythritol hexaacrylate, 0.5 weight section addition of the 4.0 weight sections and 
the gamma-methacryloxpropyl trimethoxy silane was carried out for the 4.0 weight sections and glycidyl 
in ethacrylate , and it fully mixed. Furthermore, 4 capacity % mixing of a Fukuda Metal Foil & Powder 
real ball-like copper grain child (particle size of 7.6 micrometers) was done to the ethylene-vinylacetate 
copolymer, this was applied by the bar coating machine on the Pori terephthalic-acid ethylene which is a 
separator, and the film with a width of face [ of 5mm ] and a thickness of 15 micrometers was obtained. 
[0045] [Example 1 of a comparison] The 15 % of the weight solution of toluene of epoxy system resin 
was prepared, 4 capacity % mixing of a Fukuda Metal Foil & Powder real ball-like copper grain child 
(particle size of 3.8 micrometers) was done to epoxy system resin, this was applied by the bar coating 
machine on the Pori terephthalic-acid ethylene which is a separator, and the film with a width of face 
[ of 5mm ] and a thickness of 15 micrometers was obtained. 

[0046] [Example 2 of a comparison] The 15 % of the weight solution of toluene of phenol system resin 
was prepared, 4 capacity % mixing of a Fukuda Metal Foil & Powder real ball-like nickel particle 
(particle size of 7.6 micrometers) was done to phenol system resin, this was applied by the bar coating 
machine on the Pori terephthalic-acid ethylene which is a separator, and the film with a width of face 
[ of 5mm ] and a thickness of 15 micrometers was obtained. 

[0047] As an object for adhesion of a flexible printed circuit board and transparent electrode glass, the 
separator was exfoliated, it positioned by the monitor, heating sticking by pressure of the 
aforementioned sample was carried out on the hardening conditions for 150 degree-Cx 20 seconds, and 
flow resistance with a flexible printed circuit board and transparent electrode glass and lateral insulation 
resistance were measured. In addition, the hardening conditions of the example 2 of a comparison of the 
hardening conditions of the example 1 of a comparison are 200 degree-Cx 20 seconds for 160 degree-Cx 
30 seconds. A result is shown below. 

immediately after [ example 1 adhesion ] property flow resistance: ~ 0.5-ohm or less insulation 
resistance: ~ 109-ohm or more adhesive strength: - 3.1kg [/inch ] aging measurement (80 degrees C / 
500 hours after) 

flow resistance: — 1.0-ohm or less insulation resistance: ~ 109-ohm or more adhesive strength: - 
immediately after [ 3.1kg //inch / example 2 adhesion ] property flow resistance: - 0.5-ohm or less 
insulation resistance: - 109-ohm or more adhesive strength: - 2.8kg [/inch ] aging measurement (80 
degrees C / 500 hours after) 

flow resistance: - 0.8-ohm or less insulation resistance: - 109-ohm or more adhesive strength: - 
immediately after [ example of 2.8kg //inch / comparison 1 adhesion ] property flow resistance: -- 0.5- 
ohm or less insulation resistance: - 109-ohm or more adhesive strength: - 0.2kg [/inch ] aging 
measurement (80 degrees C / 500 hours after) 

flow resistance: — 250-ohm or more insulation resistance: ~ 109-ohm or more adhesive strength: 
immediately after [ example of 0.1kg //inch / comparison 2 adhesion ] property flow resistance: - 0.5- 
ohm or less insulation resistance: ~ 109-ohm or more adhesive strength: - 0.3kg [/inch ] aging 
measurement (80 degrees C / 500 hours after) 

flow resistance: — 320-ohm or more insulation resistance: ~ 109-ohm or more adhesive strength: — 
0.1kg [0048]/inch [Examples 3-12] According to the approach of a publication, it used for the example 1 
at a rate which shows the presentation shown in Tables 1-3 in Tables 1 -3, and the film with a width of 
face [ of 5mm ] and a thickness of 15 micrometers was obtained. The result which obtained by 
performing the same measurement as the above is shown in Tables 1-3. 

[0049] In addition, in the following table, the addition of each addition component is an addition to the 
principal component 1 00 weight section. 
[0050] 
[Table 1] 
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*1: An example 1 (URUTORASEN 710), an example 2 (URUTORASEN 750), examples 3 and 4 
(URUTORASEN 760) 

* 2:1, 1 -screw (tert-butyl peroxide) - 3, 3, 5-trimethylcyclohexane [0051] 
[Table 2] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



9/7/07 



\JP,1 0-273 540,A [DETAILED DESCRIPTION] 



Page 9 of 1 1 





5 


6 


7 


8 




8KB 


to* 9 9V 


At*' 2 


if i/y- 
U U— h - 










BBTMC* * 




2.0 




mm 




I/- h 




15 


4 






130 


BSfffl (») 


30 






y-*9t*) o + ^n bT/U MM h * v- * 5 x 




0.5 


mm 


as 






4.0 




mm 






2.0 


1.0 




mm 






5 




mm 




tm 


10.0 p. m 




5.0 






0.8QJETF 


O6 0J21T 


0.6fiJ2TF 






io l5 n£it 


(kg/inch) 


4.5 


4.8 


4.3 








1.0QJ2TF 


0.9 QHT 




i.onHT 




10 M n£Lh 


Wmtl (kg/inch) 


3.9 


4.0 


4.0 


as 



* 1 : Sumitomo Chemical Co., Ltd. make and bond first 2 A, 8 % of the weight of vinyl acetate content, 
Glycidyl-methacrylate content 3 % of the weight *2: The Mitsubishi Chemical make, MODIC E-100H, 
About 20 % of the weight [ of vinyl acetate content ], and about 0.5 % of the weight *3of maleic- 
anhydride contentrSumitomo Chemical Co., Ltd. make, LX 41 10, 91 % of the weight of ethylene 
content, 8 % of the weight of ethyl acrylate content, Maleic-anhydride content 1 % of the weight *4 : 
Ethylene-methacrylic-acid-sodium ion type ionomer resin, Ionization degree 40%*5:1 by made in 
[ DEYUPON poly chemical company ] Mitsui, the high milan 1856, 5 % of the weight of methacrylic- 
acid content, and sodium ion, 1 -screw (tert-butyl peroxide) - 3, 3, 5-trimethylcyclohexane [0052] 
[Table 3] 
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* 1 : Sumitomo Chemical Co., Ltd. make and bond first 2A, 8 % of the weight of vinyl acetate content, 
Glycidyl-methacrylate content 3 % of the weight *2: The Mitsubishi Chemical make, MODIC E-100H, 
About 20 % of the weight [ of vinyl acetate content ], and about 0.5 % of the weight *3of maleic- 
anhydride content: Sumitomo Chemical Co., Ltd. make, LX 4110, 91 % of the weight of ethylene 
content, 8 % of the weight of ethyl aery late content, Maleic-anhydride content 1 % of the weight *4: 
40% [0053] of ionization degrees by ethylene-methacrylic-acid-sodium ion type ionomer resin, made in 
[ DEYUPON poly chemical company ] Mitsui, the high milan 1856, 5 % of the weight of methacrylic- 
acid content, and sodium ion In addition, each sample of examples 1-12 can be wiped off very simply by 
the acetone and toluene also after heating sticking by pressure. 
[0054] 

[Effect of the Invention] The anisotropy electric conduction film of this invention has workability and 
good transparency, and also after carrying out long duration maintenance under an elevated temperature, 
the conductivity of the thickness direction and the insulation of the direction of a field are held, adhesion 



http ://www4 . ipdl . inpit.go jp/cgi-bin/tran_web_cgi_ejj e 9/7/07 



<JP, 1 0-273540,A [DETAILED DESCRIPTION] Page 1 1 of 1 1 

is high, and it hardens at low temperature for a short time, and it is [ its adhesive strength is also high 
and ] excellent in endurance. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is. the anisotropy electric conduction film with which conductivity is given in the thickness 
direction by coming to distribute a conductive particle in adhesives and pressurizing in the thickness 
direction - Said adhesives The (A) ethylene-vinylacetate copolymer, (B) ethylene, vinyl acetate, an 
acrylate system, and/or a copolymer with a methacrylate system monomer, (C) A copolymer with 
ethylene, vinyl acetate, a maleic acid, and/or a maleic anhydride, (D) A copolymer with ethylene, an 
acrylate system and/or a methacrylate system monomer, a maleic acid, and/or a maleic anhydride, And 
the anisotropy electric conduction film which uses as a principal component the polymer chosen from 
the ionomer resin which combined between the molecules of a (E) ethylene-methacrylic-acid copolymer 
with the metal ion, and is characterized by being the heat or photoresist adhesives which comes to add 
(F) acrylic monomer further. 

[Claim 2] The anisotropy electric conduction film with which said adhesives are characterized by 
carrying out 0.1-10 weight section content of organic peroxide or the photosensitizer to the polymer 100 
weight section. 

[Claim 3] The anisotropy electric conduction film according to claim 1 or 2 characterized by for a 
polymer being an ethylene-vinylacetate copolymer and the vinyl acetate content being 10-50 % of the 
weight. 

[Claim 4] The anisotropy electric conduction film according to claim 1 or 2 with which a polymer is a 
copolymer with ethylene, vinyl acetate, an acrylate system, and/or a methacrylate system monomer, and 
the vinyl acetate content is characterized by the content of an acrylate system and/or a methacrylate 
system monomer being 0.01 - 10 % of the weight ten to 50% of the weight. 

[Claim 5] The anisotropy electric conduction film according to claim 1 or 2 with which a polymer is a 
copolymer with ethylene, vinyl acetate, a maleic acid, and/or a maleic anhydride, and the vinyl acetate 
content is characterized by the content of a maleic acid and/or a maleic anhydride being 0.01 - 10 % of 
the weight ten to 50% of the weight. 

[Claim 6] The anisotropy electric conduction film according to claim 1 or 2 with which a polymer is a 
copolymer with ethylene, an acrylate system and/or a methacrylate system monomer, a maleic acid, 
and/or a maleic anhydride, and content of the acrylate and/or a methacrylate monomer is characterized 
by the content of a maleic acid and/or a maleic anhydride being 0.01 - 10 % of the weight ten to 50% of 
the weight. 

[Claim 7] The anisotropy electric conduction film according to claim 1 or 2 characterized by for a 
polymer being ionomer resin and the ionization degree according [ the content of the methacrylic acid ] 
to 1 - 30 % of the weight and a metal ion being 5 - 80%. 

[Claim 8] Claim 1 to which said adhesives are characterized by coming to carry out a silane coupling 
agent 0.1-20 weight section addition of 0.01 - 5 weight section and the epoxy group content compound 
to the polymer 100 weight section thru/or the anisotropy electric conduction film of seven given in any 1 
term. 

[Claim 9] Claim 1 characterized by coming to carry out 0.1-50 weight section addition of at least one 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4 .ipdl.inpit.... 9/7/07 



*JP,10-273540,A [CLAIMS] 



Page 2 of 2 



sort chosen from the group which said adhesives become from an acryloxy radical content compound, a 
meta-chestnut ROKISHI radical content compound, and an allyl group content compound to the 
polymer 100 weight section thru/or the anisotropy electric conduction film of eight given in any 1 term. 
[Claim 10] Claim 1 to which said adhesives are characterized by coming to carry out 1-200 weight 
section addition of the hydrocarbon resin to the polymer 100 weight section thru/or the anisotropy 
electric conduction film of nine given in any 1 term. 

[Claim 1 1] Claim 1 characterized by doing 0.1-15 capacity % content of said conductive particle to said 

polymer thru/or the anisotropy electric conduction film of ten given in any 1 term. 

[Claim 12] Claim 1 characterized by the particle size of said conductive particle being 0.1-100 

micrometers thru/or the anisotropy electric conduction film of 1 1 given in any 1 term. 

[Claim 13] Claim 1 characterized by said acrylic monomer coming to carry out 0.1-60 weight section 

addition to said polymer 100 weight section thru/or the anisotropy electric conduction film of 12 given 

in any 1 term. 



[Translation done.] 
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( c ) ifl/yt»ih'-;l,i:7l/^ ^Sat//X(iit 
( D ) xf l> 99 V V 

( E ) x^y-y. ? ? UJHRft££fl«?>#?ia&£R 

[0009] WsiftV v-fc LTx^-uy-fiHjgt':^ 
=tgtefl*Jfl^4*£\ x^uy-BMgh'^itffl^*: 

^a^t'^p^nm i o~5 onjkxx-hhz. ttm 
mzmL<i*i5^4 5mm%x'j?>z. mm 
h'-zi^w^i om&%* *)&^tmmtzmmt 

[ 0 0 1 0 ] MifrK'Jv-fc LX^uytmm 
\z-iUtT9 'J U-h&RT//XU* 990V- h&t 

z-,\s%nm\i io-5 osft%-?i>& i t mm i 

< . Hfc#£ IXtil 4-4 5fflft%TJ>l». »Sh'^ 

>nrw*# i ow&%£ *)&^tmmizmmmtz-£ 

lWr&lzyztt%$!®8Ll)mt>tli\ 5 0ffift%£ 

IH£4i:«Jll^fldBfl^<*'). K^ { Sf8k^r 

o> mmasmx-bz,. mz. ^^s^ot^'ji/ 
- h^aw/xti^ 990 v— h^yz-cDfrmii 
o . o i ~ i ow&%X'3>& z t tmt i < . mzm 

t<«0. 05-5fi»%rj>l». 

$* { 0. 0 lttft%i 1 9ffiv^«$^eij^W(£T 

L, —Sr. ioM%£S;t£fcflmtta<ffiTLTia 

[0011] ffifflHTfig^T^ V U- h^St//X(i^ ^ 

»±> 'J;H?xxx;^*y v-o+i^SJmst 
yv-T'*>0. T^U;HL5C<iy^^U;l^fc^Sl 

~ 2 o , ^ t: i ~ 1 8 <r>imjm.\&x.x* z/W&?>m& 
<. Mtjfr^u/m^f-yi'. ^99 0/1^^^. 7 

9 0 tmrn-tl-. *99V ;HSxf-;K 9-99 0 i\M9 

[0012] mz. nmw?-t Lx^uvtmi 

io-5onm%x'*>z,i\tm£i<. mzmi< 
tii 4-4 5aft%Ti>&. timt'-)u%-£mtfi on 
m%x *)&^t&mmz$mmtt.zitz>i&£izitft%m 

m& s $m&&w%L<i&TLxL±omfot%z>. m 
iz. z?>&m£tfcr)'?i'4 >mBLV/x\m*-?i'4 > 
Mvy&^ma o . oi~i omM%X'hi> z t timt t 

<. mz^£L<lt0. 05^5MM%X'hh. ZCDft 
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mtfo. o i as%j; o®^t«#^cois«^**>'(s 

TU 1 OMfi%£i@;tl>fctott#ffiTL-CL 

[0 0 13] fflE^'J-v-fc LTxf-U'ytT^'Jl/- 
hJRfttf/OUA* 'J U- h&tyv-i: vM y& 

w/x\i.m.~?i<J ymtom&wtm^h^. 

Zcr>&n&fccr)T? U h&*y-?-<03-:£$te 1 0 
-5 0Sft%T'&6ifc#i?£L<. 5E(c#*L<til 
4—4 5M&%T$>1. T7 VU-h^/V-tDtt 
0fiS%J; 1ft>t»MJtJ^ 

sc. ^<o*a-^covu-f y^six/xti*** 
yg?>3tfnisteo . oi-i ommxx'hh i t 

*W£L<. Jg££F£l.<»±0. 05-5J6S%T'fc 
S . CI 0.01 Mfi% J: 9 <£v *b Emtio®. 

«0&»jWKtu iosm%znthtm&tfi 

ffiTVCL* 

[ o o 1 4 ] y hm.v/xte* ??o 

[00 1 5] flffi#yv-fc LTxf-l/y-;*??y/l, 

v-fflig (jar r x^y-y^7U;i/ggr^>ryv- 

«U3j fcod) *JB»«*te. £«0W»*>**?y;HR 
£^tel-3 0fift%-CJ>l>£i##iL<. sefcff 
£L<»i5-2 5£fi%-C£>&. 

««^^XST^ffl§. -*» 3 0M%*«i.SkiCL 

[0 0 16] ifc. itfXtf-PV-y^^U^PKT'f* 
yv-fitBgfcfflv^*i..5&g4:*yfc LTtt, ^by? 

W->*u ^m^3rytcJ;l.^^yftJS{±5-8 0%-r- 
L<. !gtc#*L«i7~7 0%TS) 

U 8 0%^j@xStJnHt<o^Lv^T^J3<^^ 

[0017] *^BBc0^tt^7 4 )VK\Z\t. ffiSfc 

[0 0 18] Gffl^ffi&T? Vfr3k±y-?-t LXli. 
«i«f. 4 VTS/PT^Ul'-K ^UA'T^yp- 
K XTTVArTfVl^h* 7*MfS/Xf^7?yi/ 

stfyxf-uy^ya-^r^yi'-K ^h^j/'7o 
trwy^ya-jpr^yu-K 7xy*xif;w 
yu-K 7x/=Jf^yx^-^y^>jn-/PT^yv 
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-k xh^t Ko7/P7y/pr7yW'-K -fyjjoi/ 

x;PT ? 'J h . 1 - 1 K xX^-yl/T ? y U- 

k 'fy^^f-^r^yu-h. >f ysuxf-^r^y 
is)Wjyv 3->i>t? y u-k 2-h KD^f^y^ 

w-K Eo^tthy^^-o-^rDywhyr^yu 
-K ^-7oo^^f-/px^r^yu-h s m.m 

^n-;l/7 , oA-yhyr^yi^-h. 
10 o-;prpM-y h y r 7 y h . ^y ?x y x y h- 
iv v y T9 y v- k ^y^x y x y h-^f h 57? 
y u— h , y^y*x y x y h-;i^vif-t>-7? y u— 
K ^t^y^i^y 3-;ur^ yAflgc&sttxxT 
>k hyx^-uyT'y 3-/1^/7? yw-K jjtyx^- 

n^'7 ? y u- h , l . 6 -^.^y y^-^^r ? y 
p-h. l. 9-y^y^-;^r^yu-H, >-'y 
f-o-;p h y of* yy'r; y h^rf tm-ft> 
tit. 

20 [0019] iil4>c7)T^ UiMK«y V-fc LTti. i 
*ifeO?fe<^f < f: t> ia*'#«lXlia^LTffl^^ 
it. ffl^H!)lfi--Ky-?-10 0fttt^(cWL0. 1-6 0 
MftSK. <9FiL<{il~3 0fifig|5. Kfc:#4U<ttl 
-2 5fiftg8»LrfflV^iiS„ 0. Iffifflgpj:0^ 
=5r^tJ>)ra^f^tt*^4.ii-r. 6 0fifig|l e t'5^v^ 
««7) &®T$-tt h C i: & . 

[0020] ^miizm^mmmtLTt txa. -m. 

30 CO J: 9 S y m& 

#(c»JIS«i=5:< . y^«. tl«. 

[0021 ] ^muzts^X. S€ttS^ffi^ft<±. 
wm^O^-iZldLO . 1~1 5§fl%T'*Sdfc*<» 
*L<. ¥^SSii0. 1-1 OOumTh&Z 

ztiz£<o. m&uzmmxi$m.im*tfffl8ii. m 

40 [0022] XftPRcomiT&mmy 4 )UJ*(DW£<7)tz>b 

mmmMtff*mtmmmx-t>&ig,^m. m 
wmmxb&ifr&izii. a®, ^mmwm^^tih. 

[0023] *%Pn<?>W}}'m%>7 -f ll>J>cr>®{kcr>Klt> 

£mazti&immnmtixte. ?ox:&±om. 
x'ftmtxyi;/j?\,£mii'&i><?>x'f)tiK^'rtii>m 
mmx'hh-hK ^mn o^fa^fsaug^s o°cti 
±«6t*)#ff*L<. fmmi. mmm. ®it (two 

50 fflK, M«*c0Bf«. jG^$?gtt^#€Lr 
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[oo24] m^mzimmmt ixu. mm 

2. 5 -is* 2.5- Y pn-jj- 

2, 5- : J^)V-2, 5-i? (t-~r+ll> 

^-yy-s. i/- 1 -rf-zi/Vt— ^-df-t 
4h\ t S*/t-3|-*ihf K. 2, 5-y'y 
2 , 5 ( t -T'f-^M--^^) ^df-ffy. 
j^SJl*'*— #*1M h\ a, a' -t'X(t-7>/P 
m-^W YTPb"/l/) ^y-<r>\ n-7>/l/-4. 
4' -h'X ( t-71-i\sn-**i/) '*lsU-h. 1, 
1-t'X (t-7f;W<-^y) y^PA^y, 
1. l-b*X (t-^/MN-Tfdfv) -3, 3, 5- 

Vx-K Kyy^WN-^^ft'f h\ t-V+w- 
zt^fi'T-b^r-K y^x^-/l/7-by'N-:**lM 
h\ 2, 5-^f-;l^^^;l/-2, 5-t'x/<-^ 
i^yyx-K 7*?-;I/>M Ko'-c-^lM h', p- 

}W*-tt*H K, h Kp^S^T^/I^n-jJ-^IM 

h\ ft/AW-**?** F. yVaA)l> 

t-rw?-*^ ( 2 -x^/l^tf y x - 

**5"fVrtU-h, 2. 4-is?na<yVA JW* 

3 *><Wr< fc *> 1 «*(J)!4hXfctfi£- LTffl^ 
6*1, ilMe^'Jv-lOOfittliStcJtLO. 1-1 
0J»&£»LTffl^£„ 
[0025] *»BBco^tt««7 -< ^A<7>«fltf)*:tf> 

ij)\^m^mmwimim\^h.^. yi?*»i>%A£ 
yy, o-K^/AA&jMmxw* a-k^/ah? 
^-^•tyhy, v^M-tt+rvyv^ 4 - (>-'x 

f-^r 5 7 ) £&#B?xfvM£>W£fflT!rtg-e*>6 . z 
tLT. ^yvM yx-f/i'. <yVA)V7u^)Vx.- 

df/l^x/ySU: LT. 2-hh'n^y-2-W- 
l-7xXyP7*oy?y-l-5ry s l-bb'p^vy7 
oMy^7i-;^hy, W;P7i-;^WJf 

i'U-K yXh#y7th7iyyi5. a-T 

5yr;P^7xyySi:LT, 2-**/i/-i- [4 

yy-L 2— ^y>?;w-2-^f-;UT5y-i- 
(4-^7*11 y 7 x-/iO y^yy-i^ ££7 
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^ixm^ti. ii«fffl&Ky-e-i o omtawctti, 

0. 1-1 oattgB£3sflilLTffl^&. 
[0026] *^£0^tt^€7 4 ;k&£U. 

ittflli: LT yf) -/TV yVftteMttth Z b t>m*. 
U\ isyyii vzrvyTmt LTI±. h'-;l/h'jx 

(/3-^h^fylK-/)y7y. r-^??(JO^fy 
7Dty|/h'J^hJf-yy7y< b'r:/H- UT-b h=*yy 

5y< r-^'jyH^yroe^h'jy h^fyy7y. 
10 r-^U^K^v-Tnf^h'jxhdf-vj/^v, 
(3, 4-x^vy^oA.4fy;i,) xfvl/MM 
>>yy, \z->l>YV?aaisyy^ r-XiVtirY? 
pbVl/Hjy Kyy?y, r-T5y7"ot°;H-Ux 

h^yy^y. N-/3- (rsyx^) -r-rsy 

7"otf;l/h 'jy Y^isi/y y?$<?) 1 ffiXtt 2 MliLb^S 
£1*jA { JB^6iT.S. Ztlt><7)i^y yj!j «,T >J y?WM. 

urns., mietf'j v-ioofifijSfcttu mno. o 

l~5fi*ISIT'5E7i'T-*>l». 

[0027] *^qa^^1t^«7 gtjg 
X'% h . x.-Kdf y^-m^t LTtt. h 'J^'J yx 

/uh'jx ( 2-h Kn#yiw) -fvyr^u—h. 
*^y^u^»j3— /I'^y^v/i/x-x/i'. l. 6 

i^vVUX— f/K 2 -Xf-;U^ y/U^iJ y S//UX-- f 
;K 7i-^/(Jyy/H-f/k 7xy*— ;KEO) 
xx'yi/x-x^. p- t -7'f-;P7x-y^ , J x 
i/;px-x;P. Tv'eyBE^'J^y^xxT^. 7^ 

30 y^^yv^x-x^*W6ixi,„ 

x**ya£^rf S v-S: TP-f fltf-* ^ t (cj: 
xSt-^k^Birti. iax»42ajJLh<7)S^H!Ji:L'Cffl 

i^ii, -?-^8araffliB?E--K , jv-iooafig?t=w 

1. M%0. l~2 0fiSa5T3fE7>T'J)i». 

[0028] *56BHcoM*tt^my * tucoim mm 
tm&. x&mm. warn. ■«& iw^ 

[0029] C<7)eWtC<jt*6*J.I. it&tot LXit. T 

mT$Ytfmi>-&MXt><0, iXf«tLtli 
y^-/P, xf-;i^. Hry;K xfT^K 7^U;Uco«t 
3^rT^;PSOl5*HC. i^^p^>-^2S. xh5t 
Yvi7)V7V)Vm^ TSyx^US. 2-hh'p4f>-x 
3-bKodfyrpe;^ 3-^nn-2- 

tYa^isTwismmmf^tiz. ttz. x+uy 

^•J3-;U. MJxf-u-y^»j:j-/k ^»j7-ptfuy 
50 *Uxfi/y/tj3-/K Mjyrf-a-vU 
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4 r-t h y r ? u $ Fiffim?*) h . are fig£t§ 

U ^'J -fe 'J i^tfOT^ 1>;H£XI±;< ? ? »J 

m^r u /k -y y 7 fivrnfT y ;k vu-f yi^'r »j 

<7>&£%fcLT. fffBtfUv-lOOffift^ttU il 

^o. i~5oa«ai. »^l<«o. 5~3oa*si5 

[ 0 0 3 0 ] fcfeifc. *^Hjo^1±sm7 4 

its^^jg^iigti^aiiim, £*«BiiB*tf>vvf*rc 

^flg^T'«5j4^ll§. 7x7-;i^8lflg. *>^y 

*H»#*H»:jiiv*feh.4. ^mm^x-imfm^ 

^vaw >TV®m*m^hz.twx-Zh. 7x7- 
>u3k®'g$xliT>i>*fi'yxS-/i>®m. ^£7x7-^ 

[0031] MS&^5r^ji§^»*{ij8aiSiR$*i 

Hffis.-K'J v- 1 o osraicttLT i~2 o oa 

ftS?a<# £ 1 < . H«8F£ L < ti 5~ 1 5 om&®?3> 

t. 

[0032] w±(vmm\(r>\ u\ *ftwiztt. 

[0033] *%wcom%&mm7 < i^mitimz 

m (Gmmtimm/xiijtmmi) , ^miz& 
txmmmm. vrvyrm. x**^g^r 
iti^*mftX'b&m&*v^-izm\L. mtzmm 

[0034] ^mmm-mmm.? < ivus.. *ne#y 
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srcHHELfcft. *u-y^-o-;k t^mb. 4y 

[ 0 0 3 5 ] &tMj&ft£aStt (-byN-W-^-) 

£W^mw£&®z%^mmzfy-~izmMzit: mt 
io <#u 4 s k • mmm) iWB&izik. f&ximwt 
[0036] *wn<om&m.y * fvuzm^mc 

WS!iZm?t&W. ffl^7 0-l 7 Or. »*U<li7 
0-15 0-CT\ j1^10^~12 0^ »*L<«2 
0#~6 0 ftX'bh. 

[0037]*^. mm\m^h%wt<r>^t, 
XMt Lxmft-*i%im®izm£-r&%<0)i><r)tfmM 

ny>5yr. ^---Kyr-^<r. e.^fl". — 

[00 38] itz. mflSbntiibtz. "f)b®m#$:4 
0~l 2 0X:fc:M&U ^(^Ha^JttTtcJ: 

[0039] ^co^, ijajawoMer. jde^isj 

30 «SSS^$tL. il^5~5 0kg/cm\ «ftCl 0 

~3 o k g/c m^anE^j t -fsc: fc tffti 

[ 0 0 4 0 ] *ISBHOM^tt««7 l 7 

-f;WA®$*i6iti 0QWT. mz5at;lT(r>mm.t: 
WL. iS^rifiitofitiiJi 1 0 6 am±. ^{;i o 9 QJiltT 

[0041]*^, *l£HH<05l^tt^S7 ^ m 
UfF PC-^TABt m&t^iWU yxmw±<r> I T 

40 mmizmmmtfB&zti&tmz. »^mm 

[0042] 

[0043] C^£S(^ 1 D x-7-w ^-pKb-^^ittg-S- 

«c (my-#JS">;Ph7-fey7 i o. »irt'x;nr^r$ 

2 8m*%) Oh/Uxyi 5aft%iS?SSriai8L. xf- 
50 I^y-IH»h-ryi^a^flci0 0Maat«LT. 
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l-h'X (t-^WC-aT^fS/) -3, 3. 5-h'J ^aifiiJi: 0. 5Q«T 

?'JU-h£2. OfiSgL r-^^7'jDdf^7°olf &&2|:3. 1 kg/inch 

^M^h^S^^O. 5B*9«amU 5fcJH3g £B^til!l£ ( 8 0*C/5 0 OB$iaf&) 

*Lfc. MtmH^g?s^i^s«ttffle-? (as mmm. ■ 1 . oqwt 

3 . 8/xm) £x^uy-itm'^&2imfc*r LT JfetUgifi: =109 QI2LL 

4«*%?g^-L. dilJ-vs'-n-^-fcJ; fj-bv 9 WSJ! : 3 . lkg/inch 
-T'&l.tf'JT^^Kx^yifcMffiU H5m 

m . m ? 1 5 tx m<r>7 a )vk io wsmm'dt 

[0044 j vmm 2 ) xf-py-ft&t'^ita^ gaygfii =0.5 quit 

(xy-ttH** h 5* y 7 5 0 . &sgb--rt^frsg wmxk ■. 1 0 9 Qiy_t 

3 2M»%) Oh^xyi 5fifi%^?S$rPS!L, Xf- imi) :2. 8kg/inch 

i^y-»Sb*^itffl^i oofifiat^LT. tm$zitm%. (8o°c/5ooi$ia^) 

y^xUX'J h-;lxvdf-9-T^'JU-h^4fi*S?. * gjffiftffi : 0. 8QlilT 

yy>r k £ 4 . oasg^ ^'j ^^m ffcsajgfii; : 1 0 9 qw± 

59W-Y*A. 0SM&. r-*99Vu*ls-ru W^-h : 2. 8kg/ i nch 

tVl/MJ^h^S-i^y^O. 5fift$^flllU Jtfgffill 

7. 6//m) t^vy-mmt-frjtm&ftizMLx 20 wt:o. 5 quit 

4g;l%&£U Z.tl*X-3-9-£S.*)Ws-9 ' tmm>: 10 9 QJ2lt 

-T'&S^Uxl'^/M&Xf-UyiK^U IS5m : 0. 2kg/inch 

m. 1 5//mCD7^A£#*:. J£B^«g ( 8 O'C/5 0 0B*iaf&) 

[0045] amm i d x^j/hib h/pxy i mrnam .250 om± 

5 £l%^Ki£-PSS l . Sffl&JgfSI&ISIiiy^*^ ttlSBm : 1 0 9 QOh 

^ (&S3. 8/im) ^X^^^BgtMLT4«a gf*:0. lkg/inch 

&^'JxW7^;H!X^^y±{C^BL, i5ram, J? «*fif^tt 

S^/zmW^l'A^it. ^ffil : 0. 5 QUIT 
[0 0 4 6] Cifc$«5«2D y^J->Vmmff)VlV^y 30 IfeSfiffi: 10 9 QOh 

1 5a»%jg?R&pi8L. fem&mmxmsm.®.- im* -.o. 3 k g / i n c h 

y nm? mm. eum) *7s.j-mm§ii,zn wzmm'pi (80*0/500^^) 

LT4SS%S^L, Ztx£J<-?—?-lzJ: mw&fa: 320QJJU1 

5mm s JP?1 5^mW^U^. g^^l : 0 . lkg/inch 

[0047] inacW'T^ 5-7 pdf-^^ryy [0048] cse*W3~i 2: mmmnztmcoim 

*MlT*x*-^fiM8>tf>£U 150"Cx20^) JBWCffS mm. Jf $ 1 5tim<r>7 -f /UAfc®*:. ±IB 

wiaH*-caifi*E*u ^^df^pr'j^haist^ tR^su^fToT^^^^i-st^-r. 

BBmSXf7Xfc<7)^ffifi$i. ^l^l&liiaiaSrfflSgL 40 [ 0 0 4 9 ] TlBflfcfc^T . 

fc. Jt«^l^l^mil6 0rx3 0#. Jt SJi. ±fi£^10 0i6ft^*«-*«tt-C*>&. 

IS^2<0lSfl^H ! l 1 {i2 0 0'CX2 0»Tj)S. [0050] 

Tlz^?. [fll] 
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